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CLAIMS 



[Claim(s)] 

[Claim 1] The glass flake characterized by forming in a front face glass component elution prevention 
covering by one sort or two sorts or more of metallic oxides chosen from a silica, an alumina a zirconia a 
zinc oxide, and cerium oxide. 

[Claim 2] It is the glass flake which said covering is mass % to the glass flake before covering in a qlass 
flake according to claim 1, and is covered with 0.1 - 30%. 

[Claim 3] It is the glass flake which said covering is mass % to the glass flake before covering in a qlass 
flake according to claim 1 , and is covered with 0.5 - 25%. 

[Claim 4] It is the glass flake which said covering is mass % to the glass flake before covering in a qlass 
flake according to claim 1, and is covered with 1 - 20%. 

[Claim 5] It is the glass flake in which said covering is formed by the metal salt method in the qlass flake 
according to claim 1 . 

[Claim 6] It is the glass flake with which the functional film according [ said glass flake ] to an inorganic 
material beforehand is given in the glass flake according to claim 1, and said metallic oxide is covered on it. 

[Claim 7] It is the glass flake which said functional film consists of a titania in a glass flake accordinq to 
claim 6, and has the color tone of a pearl tone. 

[Claim 8] Said glass flake is a glass flake 1-300 micrometers and whose aspect ratio 0.1-2.5 micrometers 
and mean particle diameter are 10-500 in a glass flake according to claim 1 for average thickness 
However, an aspect ratio is defined as mean particle diameter / average thickness. 
[Claim 9] Cosmetics characterized by blending the glass flake of a publication with either of claims 1-8 



(T ranslation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a glass flake and the cosmetics which blended it 
[0002] 

[Description of the Prior Art] A glass flake is the very fine glass ingredient of micron order of the thickness 
[0003] This glass flake will present the color tone of a pearl tone, if a titania is covered by the front face 
The goods which have a pearl tone are offered by blending the glass flake of this pearl tone with cosmetics 
or resin. 

[0004] For example, the ultraviolet-rays electric shielding pigment which comes to coat a glass flake particle 
titanium oxide is indicated by JP.62-187770.A. However, a feeling of pearly luster has coated the titanium 
oxide of the amount which is not discovered as a matter of fact. It is indicated that this glass flake is useful 
as a cosmetics raw material. 

[0005] Moreover, the glass flake which has the rutile mold TiO two-layer of 50-250A thickness on a front 
face is indicated by JP.1 1-130978,A. It is indicated that this glass flake is used as a pearl tone resin 
constituent and a pearl tone pigment used for a coating. 

[0006] By the way, metallic-coating flake-like glass is indicated by JP,5-306134,A and JP.5-306143.A. 
Specifically, it is in these official reports that it is applicable not only to metallic-coating flake-like glass but 
the metallic-coating flake-like glass covered with ingredients by the sol gel process, such as Si02 and 
Ti02, to this as this metallic-coating flake-like glass. " — 

[0007] 

[Problem(s) to be Solved by the Invention] Since the glass flake which is the ingredient of micron order has 
a very large specific surface area (surface area per unit mass), the elution to the external world of the glass 
component or the component added or given on the occasion of processing happens. For this reason the 
problem was produced in safety or a property, or the leached moiety affected the ingredient with which 
others contact, and the case where this glass flake cannot be used etc. has arisen. 
[0008] Moreover, in cosmetics, the demand to insurance is increasing, and when the cosmetics which 
blended the glass flake which coated said titania are applied to up to the skin, we are anxious about the 
elution of boron oxide among the constituents of the glass flake of a base material in recent years 
[0009] By the way, as a class of glass flake, although there are C glass flake and E glass flake by Nippon 
Sheet Glass Co., Ltd., as for C glass, E glass contains boron oxide 5 to 13% 0 to 8% (based on the cataloq 
of Nippon Sheet Glass Co., Ltd. and a micro glass). 

[0010] Moreover, according to the "cosmetics classification combination component specification" (Yakuji 
Nippo, Ltd., April 18, Heisei 9 issue) by the Pharmaceutical Affairs Bureau examination division editorial 
supervision, the convention of the amount of elution boron of 20 ppm or less appears in the item of "boron 
nitride." 

;001 1] In addition, about the glass which is the base material of a pearl tone glass flake, there is no 
convention of the amount of elution boron in the "glass end" of a homonomy rank. However, from a 
/iewpoint on insurance, the elution volume has not been exceeded to few things. 

;0012] Moreover, there is crystal system of an anatase mold or a rutile mold in titanium oxide. When coating 

3 base material front face with the rutile type titanium dioxide which a refractive index is high and shows a 

stronger pearl tone, tin may be used as a catalyst. Tin is heavy metal and a problem is in safety. 

;0013] In such a glass flake, it is important for the heavy metal used when giving the boron oxide contained 

n a glass component, and various functions to prevent the elution of other components. 

0014] However, as a result of giving a means to prevent elution, neither the property (a color brightness 

: eeling of a pearl) as a pigment nor the property (the feeling of a skid on the skin, feeling of a fit) as a 

x>smetics raw material must not be spoiled. 
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[0015] Although the glass flake which has TiO two-layer is indicated in JP.1 1-130978 A mentioned above 
elution of a glass component cannot be prevented in TiO two-layer. 

[0016] Moreover, in the metallic-coating flake-like glass which was indicated by JP.5-306134 A and JP 5- 
3t 1 43, A and which coated the protection enveloping layer, metallic coating oxidizes, and a protection 
enveloping layer is prepared in order to prevent a color tone changing. 

[0017] Then, this invention aims at offer of the glass flake which can prevent the elution of the comDonent 

used when giving the elution of a glass component, and further various functions 

[0018] 

[Means for Solving the Problem] this invention persons found out that the elution of components such as 
boron in glass and tin as a catalyst, could be prevented by covering the front face of a glass flake with one 
sort or two sorts or more of metallic oxides chosen from a silica, an alumina, a zirconia a zinc oxide and 
cerium oxide, as a result of inquiring wholeheartedly in view of the safety as said cosmetics raw material a 
property, and the property as a pigment. 

[0019] Moreover, even if it covers a glass flake with said metallic oxide, neither properties such as a color 
as a pearl tone pigment and brightness, nor a feeling of a skid nor a feeling of a fit is spoiled Therefore the 
glass flake by this invention is usable as a cosmetics raw material, and, moreover, excellent in safety ' 
[0020] That is, this invention is a glass flake characterized by forming in a front face glass component 
elution prevention covering by one sort or two sorts or more of metallic oxides chosen from a silica an 
alumina, a zirconia, a zinc oxide, and cerium oxide as invention of claim 1. 

[0021] As invention of claim 2, said covering is a glass flake which is mass % and is covered with 0 1 - 30°/ 
to the glass flake before covering in a glass flake according to claim 1. 

[0022] As invention of claim 3, said covering is a glass flake which is mass % and is covered with 0 5 - 25°/ 
to the glass flake before covering in a glass flake according to claim 1 . 

[0023] As invention of claim 4, said covering is a glass flake which is mass % and is covered with 1 - 20% 
to the glass flake before covering in a glass flake according to claim 1 . 

[0024] As invention of claim 5, said covering is a glass flake currently formed by the metal salt method in a 
glass flake according to claim 1. 

[0025] As invention of claim 6, said glass flake is a glass flake with which the functional film by the inoraanic 
material is given beforehand, and said metallic oxide is covered on it in a glass flake accordinq to claim 1 
[0026] As invention of claim 7, said functional film is a glass flake which consists of a titania and has the ' 
color tone of a pearl tone in a glass flake according to claim 6. 

[0027] As invention of claim 8, said glass flake is a glass flake 1-300 micrometers and whose aspect ratio 
0.1-2.5 micrometers and mean particle diameter are 10-500 in a glass flake according to claim 1 for 
average thickness. However, an aspect ratio is defined as mean particle diameter / average thickness 
[0028] They are the cosmetics characterized by blending the glass flake of a publication with either of ' 
claims 1-8 as invention of claim 9. 

[0029] In addition, Field of application of the glass flake by this invention is applied to the followinq fields 
.without being restricted to cosmetics. That is, it is possible to use it as the filler and pigment which are ' 
applied to the application as which the safety of a package of food, cosmetics, and drugs the resin a film 
a coating, ink of a container, etc., etc. is required. ' 
;0030] Moreover, it can be used also as fillers and pigments, such as resin of the electron electrical and 
3lectnc equipment, and the semi-conductor field which dislikes the elution of alkali or a minor constituent a 
llm, a coating, and ink. ' * 

P031] In addition, elution, such as the glass flake itself and a minute amount addition component in the 
zase of the processing, is available in the field used as a problem 
;0032] 

Embodiment of the Invention] Especially limitation is not carried out as a glass flake before forminq qlass 
x>mponent elution prevention covering applied to this invention. Consideration of using it as a cosmetics 
bw material uses suitably the glass flake which has the following presentation and configurations That is 
about a silica (Si02), 45-75 mass % content, it carries out and a base material is the glass flake 1-300 ' 
nicrometers and whose aspect ratio 0.1-2.5 micrometers and mean particle diameter are 10-500 for 
iverage thickness. An aspect ratio is defined as "mean particle diameter / average thickness" here 
0033] In addition, a titania is beforehand covered on this glass flake front face, and it is qood for it also as a 
jlass flake with the color tone of a pearl tone. 

0034] By forming in the front face of this glass flake covering of one sort or two sorts or more of metallic 
>xides chosen from a silica, an alumina, a zirconia, a zinc oxide, and cerium oxide, the elution of a qlass 
x>mponent was able to be prevented so that more clearly than the example mentioned later. Moreover, 
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even if It blends with cosmetics, it is the glass flake which spoils neither a color and brightness nor a feelin 
of a skid and a feeling of a fit by having formed covering of a metallic oxide. 

[0035] Moreover, not only a glass component but the elution of the tin used as a catalyst in case a rutile 
ty. titanium dioxide is coated was able to be prevented so that more clearly than the example mentioned 
later. 

[0036] It is desirable to be a mass rate and to give about 0.1 - 30% of covering to the glass flake before 
covering, as an amount covered with a metallic oxide. This amount of the elution prevention effectiveness 
small at below 0.1 mass %. 

[0037] On the other hand, if the amount of covering of a silica exceeds 30 mass %, a crack will go into 
covering and it will become easy to separate. Moreover, the raw material used for covering formation 
increases, and it becomes cost quantity. Moreover, in the pearl tone glass flake which coated the titania, fc 
example, if amount of covering 30 mass % is exceeded, the brightness as a pearl tone glass flake will 
decrease, and the effectiveness as photoluminescent pigment will fade. 

[0038] As an amount of covering of a silica, 0.5 - 25 mass % is more desirable, and 1-20 mass % is the 
most desirable. 

[0039] the approach of depositing an oxide on a fine-particles front face from a metal salt as the formation 
approach of an enveloping layer, a sol gel process, a CVD method, and LPD - general approaches, such 
as law, can be used. 

[0040] As a method of forming the silica film, the following approaches can be illustrated, for example. Tha 
is, as shown in JP,46-9555,B, it is the approach (metal salt method) of adding a specific silicate (water 
glass) to a fine-particles slurry under alkali, and depositing a silica on a fine-particles front face. 
[0041] Moreover, as shown in JP,48-32415,B, it is the approach (sol gel process) of throwing in the mixture 
of fine particles and tetra-alkoxysilane in a basic solution, and making the coat of a silica forming in a fine- 
particles front face by hydrolysis of tetra-alkoxysilane. 

[0042] Furthermore, as shown in JP,3-066764,A, it is the approach (LPD law) of making fine particles 
suspending in a ** hydrofluoric-acid solution, raising temperature, shifting [ add a boric acid and aluminum, 
or ] a balance, and making a silica forming on fine particles. 

[0043] Covering can be formed by the same approach only by changing a raw material also about covering 
by metallic oxides, such as other aluminas, a zirconia, a zinc oxide, and cerium oxide. 
[0044] This covering may be carried out further and multilayer structure is sufficient as it. Furthermore, it is 
good also as covering which mixes a raw material and makes the complex of two or more sorts of metallic 
oxides. In this case, it is good to choose the combination of a suitable metallic oxide in order to double the 
purpose which improves concordance with other ingredients in the case of mixing a glass flake with other 
things, and a refractive index. 

[0045] If the pearl tone glass flake which comes to cover this metallic oxide is blended with cosmetics, it wil 
be lost that a glass component is eluted. And it is clear, clear coloring is shown, there is no feeling of a 
rough deposit, and it becomes the cosmetics which were excellent in the mileage to the skin, and a feeling 
of adhesion. 

[0046] The loadings to the cosmetics of this pearl tone glass flake are one to 100 mass [ in the cosmetics 
whole quantity ] %. In addition, in 100% of loadings, it is the application upwards which attached foundation 
and sprinkles a pearl tone glass flake when using a pearl tone glass flake as cosmetics as it is. 
[0047] As cosmetics to which the glass flake of this invention is applied, cosmetics of the broad range, such 
as FESHARU cosmetics, makeup cosmetics, and hair cosmetics, are mentioned. For example, it is 
preferably applied to makeup cosmetics, such as foundation, face powder, eye shadow, a brusher, makeup 
base, nail enamel, an eyeliner, mascara, a lip stick, and fancy powder. 

[0048] This pearl tone glass flake may perform hydrophobing processing suitably according to the purpose 
of cosmetics. As the approach of hydrophobing processing, these compound processings are mentioned to 
approaches, such as processing by processing by high molecular compounds, such as processing by 
surface active agents, such as processing with silicone compounds, such as methil hydrogen polysiloxane, 
hyperviscous silicone oil, and silicone resin, an anion activator, and a cation activator, nylon, 
polymethylmethacrylate, polyethylene, a fluororesin, and polyamino acid, a perfluoro radical content 
compound, lecithin, a collagen, metallic soap, the oleophilic wax, polyhydric-alcohol partial ester, or perfect 
ester, and a pan. However, it is not limited to these approaches that what is necessary is just an approach 
applicable to hydrophobing processing of powder generally. 

[0049] Other components usually used for the cosmetics other than the aforementioned pearl tone glass 
flake can be suitably blended with the cosmetics of this invention if needed. As other components, inorganic 
powder, organic powder, a pigment, coloring matter, an oily component, an organic solvent, resin, a 
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plasticizer, etc. are mentioned. 

[0050] For example, as inorganic powder, talc, a kaolin, a sericite, a muscovite, phlogopite, lepidolite, a 
biotite, a lithia mica, a vermiculite, a magnesium carbonate, a calcium carbonate, ** sow soil, a magnesiun 
si ate, a calcium silicate, aluminum silicate, silicic acid barium, a barium sulfate, silicic acid strontium, a 
tungstic-acid metal salt, a silica, hydroxyapatite, a zeolite, boron nitride, ceramic powder, etc. are 
mentioned. 

[0051] Moreover, as organic powder, nylon powder, polyethylene powder, polystyrene powder, 
benzoguanamine powder, polytetrafluoroethylene powder, JISUCHIREN benzene polymer powder, epoxy 
powder, acrylic powder, etc. are mentioned. ' 
[0052] As a pigment, inorganic white pigments, such as titanium oxide, such as microcrystalline cellulose, 
and a zinc oxide, Inorganic red system pigments, such as ferrous oxide (red ocher) and titanic-acid iron, 
and inorganic brown system pigments, such as gamma ferric oxide, Inorganic black system pigments, such 
as inorganic yellow system pigments, such as yellow oxide of iron and ocher, and black oxide of iron, 
carbon black, Inorganic purple system pigments, such as mango violet and cobalt violet, Inorganic green 
system pigments, such as chromic oxide, chromium hydroxide, and titanic-acid cobalt, Inorganic blue 
system pigments, such as ultramarine blue and Berlin blue, and a titanium oxide covering mica, titanium 
oxide covering bismuth oxychloride, Metal powder pigments, such as pearl pigments, such as bismuth 
oxychloride, titanium oxide covering talc, a scales foil, and a coloring titanium oxide covering mica, and 
aluminum powder, kappa powder, etc. are mentioned. 

[0053] As coloring matter, red No. 201, red No. 202, red No. 204, red No. 205, Red No. 220, red No. 226, 
red No. 228, red No. 405, orange No. 203, Organic pigments, such as orange No. 204, yellow No. 205, 
yellow No. 401, and blue No. 404, Red No. 3, red No. 104, red No. 106, red No. 227, red No. 230, Natural 
coloring matter, such as organic pigments, such as a zirconium of red No. 401 , red No. 505, orange No. 
205, yellow No. 4, yellow No. 5, yellow No. 202, yellow No. 203, green No. 3, and blue No. 1, barium, or an 
aluminium lake, chlorophyll, and beta carotene, etc. is mentioned. 

[0054] Furthermore, as an oily component, squalane, a liquid paraffin, vaseline, A micro crystallin wax, an 
OKEZO light, a ceresin, a myristic acid, A palmitic acid, stearin acid, oleic acid, isostearic acid, cetyl 
alcohol, Hexadecyl alcohol, oleyl alcohol, 2-ethylhexanoic acid cetyl, Palmitic-acid 2-ethylhexyl, myristic- 
acid 2-octyldodecyl, G 2-ethylhexanoic acid neopentyl glycol, tree 2-ethylhexanoic acid glycerol, Oleic acid- 
2-octyldodecyl, myristic-acid isopropyl, Tori isostearic acid glycerol, Various hydrocarbons, such as Tori 
palm-oil-fatty-acid glycerol, olive oil, an avocado oil, yellow bees wax, myristic-acid Millis Chill, a mink oil, 
and lanolin, silicon oil, a higher fatty acid, the ester of fats and oils, higher alcohol, a low, etc. are 
mentioned. • 

[0055] Moreover, plasticizers, such as resin, such as organic solvents, such as an acetone, toluene, butyl 
acetate, and acetic ester, alkyd resin, and a urea-resin, camphor, and acetyl tributyl citrate, an ultraviolet 
ray absorbent, an antioxidant, antiseptics, a surfactant, a moisturizer, perfume, water, alcohol, a thickener, 
etc. are mentioned. 

[0056] As cosmetics by this invention, gestalten, such as the shape of the shape of the shape of the shape 
of the shape of powder and a cake and a pencil and a stick and ointment, a liquid, a milk liquid, and a 
cream, can be mentioned. 
[0057] 

[Example] Although an example and the example of a comparison are shown below and this invention is 
explained more to a detail, unless the summary of this invention is exceeded, it is not limited to the 
following examples. 

[0058] (Example 1) - (example 8) - the pearl tone glass flake was produced first. That is, C glass was fused 
at 1200 degrees C, and it flake-ized in predetermined thickness by blowing to a cylindrical shape, 
extension-thin-film-izing, and carrying out cooling solidification. Grinding classification of this was' carried 
out and the glass flake with predetermined thickness, particle size, and an aspect ratio was produced. The 
glass flake front face was made to cover the titania of various thickness by making that glass flake suspend 
in a sulfuric-acid titanyl solution, heating this suspension, and making it boil for 1 hour. After filtration 
rinsing, it dried, this was heat-treated for 30 minutes at 600 more degrees C, and the pearl tone glass flake 
was obtained. 

[0059] Coloring changes with thickness of the titania to cover. Furthermore, since specific surface area 
changes with the thickness and particle size of a base material consequently, covering thickness also 
differs. For this reason, having sampled the titania covering glass flake out of suspension suitably, and 
looking at that amorous glance, the addition of sulfuric-acid titanyl was adjusted and the pearl tone glass 
flake of the color tone of arbitration was obtained. 
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[0060] The silica was covered with the following approaches to the obtained pearl tone glass flake That is 
0.5I, of purified water was made to suspend pearl tone glass flake 50g, it kept at 75 degrees C with the 
water bath, and the specific silicate solution (silica 37.1% per part, Wako Pure Chem make) was 
<x iidered as a part for a silica there, weighing capacity was carried out so that it might become 
predetermined mass % to a pearl tone glass flake, and what was diluted with purified water 10 times was 
added slowly. Under the present circumstances, it advanced, keeping pH of suspension at 9.2-9.4 with a 
hydrochloric acid 3.5%. Churning was continued for 30 minutes at 75 degrees C after addition. 
[0061] Then, after having filtered suspension through the filter paper, taking out and rinsing the fine- 
particles solid and making pH into neutrality, the pearl tone glass flake which dried at 100 more degrees C 
for 2 hours, and was covered with the silica was obtained. 

[0062] The following approaches estimated the pearl tone glass flake with the various thickness covered 

with the silica of the produced various mass rates, particle size, and an aspect ratio. 

[0063] <Boron elution volume> The testing liquid was prepared according to the approach of the amount ol 

purity test (4) elution boron of cosmetics classification combination component specification "boron nitride" 

and quantitative analysis of it was carried out with the atomic absorption method. 

[0064] The preparation of a testing liquid is as follows. 

(1) Carry the watch glass made of a fluororesin and heat on a hot plate for 1 hour/after adding ethanol 
10ml for 2.5g of test samples for the beaker made of a fluororesin, stirring, adding 40ml of water and stirrin< 
it further. 

(2) After radiationnal cooling, filter, wash the residue with little water, and double a washings with filtrate 

(3) Filter this liquid with a membrane filter (0.22 micrometers) further. 

(4) For the beaker made of a fluororesin, add 1ml of sulfuric acids and boil the filtrate whole quantity for 10 
minutes on a hot plate. 

(5) Water is added, and it is correctly referred to as 50ml, and let this be a testing liquid, after putting this 
solution into the measuring flask made from polyethylene after radiationnal cooling, washing the beaker 
made of a fluororesin with little water and doubling with the measuring flask made from polyethylene 
[0065] Measurement of the color difference and lightness> Sample 5g was mixed with 45g (the Nippon 
Paint Co., Ltd. make, acrylic auto clear spur) (solid content mass) of acrylic resin, and fully carried out 
churning mixing with the paint shaker, this mixed solution was applied in the concealment measurement 
paper by the 9-mil applicator, and the paint film was made to form. 

[0066] A hue (a value, b value) and lightness (L value) were measured for this paint film with CRby Minolta 
Co., Ltd. 300 color color difference meter, and the color difference with the pearl tone glass flake (aO, bO 
L0) which does not cover a silica was searched for by the following formula. 
[Formula 1] 

Color difference deltaE=root{(a-aO) 2+(b-b0) 2+(L-L0) 2} [0067] Moreover, this paint film was observed 
visually and brightness was expressed with the following criteria. 

O : O: There is brightness with brightness which glittered very much and with which it shines which 
glittered. 

**: There is some brightness. 

x: Remainder brightness is sensed and there is no **. 

[0068] Thus, the measurement result of the boron elution volume of the produced silica covering pearl tone 
glass flake and the pearl tone glass flake which does not cover a silica is shown in Table 1 . Furthermore, 
the measurement result of color difference deltaE in a silica covering pearl tone glass flake is collectively 
shown in Table 1 . 

[0069] As an example of a comparison, it is the same as that of the examples 2 and 8 mentioned above 
(Examples 1-3 of a comparison) To the pearl tone glass flake (examples 1 and 2 of a comparison) which 
does not cover a silica, and the same pearl tone glass flake as an example 8 The boron elution volume in 
the pearl tone glass flake (example 3 of a comparison) which covered the silica of 50 mass % with the 
approach of the example mentioned above, and the measurement result of color difference deltaE were 
similarly shown in Table 1 . 

;0070] Table 1 showed that the elution in which all the pearl tone glass flakes that covered the silica are 
i.d. (0.25 ppm or less of determination limits), and the elution volume of boron is accepted had not 
lappened. On the other hand, in the examples 1 and 2 of a comparison which have not covered the silica 
he elution volume of boron is over 20 ppm, and is over 20 ppm of specification of the amount of cosmetics 
classification combination component specification "boron nitride" purity test (4) elution boron. 
0071] Moreover, if the amount of covering of a silica is one to 30 mass %, as compared with the case 
/vhere a silica is not covered, color difference deltaE is three or less, and there is no big hue change and it 
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can used as a pigment like the original pearl tone glass flake. On the other hand, in the example 3 of a 
comparison which did 50 mass % covering of a silica, it can recognize that the color difference has deltaE 
by those with 4,5, and appearance. Moreover, although it is small, reduction in brightness is seen. If it is 
Uv d by the same combination as the original pearl tone glass flake, colors will differ. 
[0072] 
[Table 1] 

Many properties of the pearl tone glass flake which covered the silica example 1 

2 3 4 5 6 Average thickness (micrometer) 2.3 2.3 2,3 1 .3 0.4 0.6 mean particle 

diameter (micrometer) 450 80 40 25 40 80 aspect ratio 196 35 17 19 100 1 13 reflected colors silver Silver 
silver Yellow Green green silica mass % 13 33 6 15 boron elution volume ppm n.d. n. d. n.d. n. d. n. d. n. d 

color difference deltaE 0.51.3 1.0 1.5 2.02.5 brightness OOOOOO Example ' 

Example of 8 comparisons 12 3 Average thickness (micrometer) 2.3 1.3 2.3 1.3 

1.3 mean particle diameter (micrometer) 450 80 80 80 80 aspect ratios 196 62 35 62 62 reflected colors 
Blue Red Silver Red Red silica mass % 3 20 0 0 50 boron elution volume ppm n.d. n. d. 36 26 n. d. color 

difference deltaE1.22.8 - - 4.5 brightness O O O O O notes n.d.: It is [0073] 

below a determination limit (0.25 ppm). (Example 9) - (example 14) - the glass flake produced by the 
approach of the example mentioned above was processed by the following approaches, and the tin content 
pearl tone glass flake was produced. That is, with dilute hydrochloric acid, it added in a stannous chloride 
and 11. of 200 ppm solutions of dihydrates adjusted to pH2, and with average thickness [ of 1.3 
micrometers ] and a mean particle diameter of 80 micrometers C glass flake 100g was filtered after 
churning for 10 minutes. Next, said glass flake was added in 11. of 15 ppm solutions of a hexachloroplatinic 
acid and 6 hydrates, and it filtered after churning for 10 minutes in them. 

[0074] Then, the glass flake which carried out said processing was added in 11. of water solutions which set 
pH to about 1 with the hydrochloric acid, and the temperature up of the solution temperature was carried 
out to them to 75 degrees C. The titanium-tetrachloride (TiCI4) solution was added slowly there, and 
titanium oxide was made to cover. A sodium hydroxide is added suitably and it was made for pH not to 
change at this time. Then, it filtration-rinsed, dried, it heat-treated for 30 minutes at 600 more degrees C, 
and the pearl tone glass flake was obtained. The rutile mold titania deposited by this approach. 
[0075] Having sampled the titania covering glass flake out of suspension suitably, and looking at the 
amorous glance for the same reason as explanation of the example mentioned above, the addition of a 
titanium tetrachloride was adjusted and the pearl tone glass flake of the color tone of arbitration was 
obtained. 

[0076] The color difference with the pearl tone glass flake when covering a silica with the same approach 
as the example 1 which mentioned above the obtained pearl tone glass flake, and not covering a boron 
elution volume, a tin elution volume (the measuring method being as follows), and a silica was measured, 
and brightness was observed. The result is shown in Table 2. 

[0077] <Tin elution volume> The cosmetics classification combination component specification "end of 
glass" purity test (3) lead The testing liquid was prepared according to the approach and quantitative 
analysis of it was carried out by ICP. That is, it filters, after taking sample 1.0g, adding 30ml of water, and 
3ml of hydrochloric acids and boiling for 20 minutes. The residue was washed with little water, the washings 
was doubled with filtrate, this was made into the testing liquid, and quantitative analysis was carried out by 
ICP. 

[0078] It is the same as that of the examples 10 and 13 mentioned above as an example of a comparison. 
(Example 4 of a comparison) - (example 6 of a comparison) - It is the same as that of the pearl tone glass 
flake (examples 4 and 5 of a comparison) which does not cover a silica, and the example 13 mentioned 
above. By the approach of the example mentioned above, boron elution volume [ in the pearl tone glass 
flake (example 6 of a comparison) which covered the silica of 50 mass % ], tin elution volume, and color 
difference deltaE, and the measurement result of brightness were similarly shown in Table 2. 
[0079] The elution volume of boron is n.d. (0.25 ppm or less of determination limits), and, as for all the pearl 
tone glass flakes that covered the silica, the table showed that the elution accepted had not happened. On 
the other hand, in the examples 4 and 5 of a comparison which have not covered the silica, the elution 
volume of boron is over 20 ppm, and is over 20 ppm of specification of the amount of cosmetics 
classification combination component specification "boron nitride" purity test (4) elution boron. 
[0080] Moreover, about the elution volume of tin, the pearl tone glass flake which covered the silica is 8-15 
ppm f and it turned out that the elution volume is prevented considerably to the examples 4 and 5 of a 
comparison which are not comparing the silica being over 20 ppm. 

[0081] Moreover, if the amount of covering of a silica is one to 30 mass %, as compared with the case 
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where a silica is not covered, color difference deltaE is three or less, and there is no big hue change and it 
can be used as a pigment like the original pearl tone glass flake. On the other hand, in the example 3 of a 
comparison which did 50 mass % covering of a silica, it can recognize that the difference of a color has 
6k aE by those with 4.1 , and appearance. If it is used by the same combination as the original pearl tone 
glass flake, colors will differ. 
[0082] 
Uable 2] 

Many properties of the tin content titania covering glass flake of various configurations 

example 91011 1213 14 Average thickness (micrometer) 2.3 2.3 2.3 1 .3 

1.3 0.6 mean particle diameter (micrometer) 450 80 40 25 80 80 aspect ratios 196 35 17 19 62 113 
reflected colors Silver Silver Silver Yellow Red Green silica mass % 1 3 3 3 6 15 boron elution volume ppm 
n.d. n.d. n. d. n. d. n. d.n.d. tin elution volume ppm 8 6 6 15 12 The 18 color difference deltaE0.4 1.0 1.0 1.3 

1.8 2.6 brightness O O O O O O Example of comparison 4 5 6 

Average thickness (micrometer) 2.3 1.3 1.3 mean particle diameter (micrometer) 80 80 80 aspect 

ratios 35 62 62 reflected colors Silver Red Red silica mass % 0 0 50 boron elution volume ppm 33 28 n. d. 

tin elution volume ppm 22 26 1 1 color-difference deltaE- - 4.1 brightness O O O 

notes n.d.: It is [0083] below a determination limit (0.25 ppm). (Example 15) What 0.5I. of purified water was 
made to suspend with average thickness [ of 1 .3 micrometers ] and a mean particle diameter of 80 
micrometers red coloration pearl tone glass flake 50g, kept at 75 degrees C with the water bath, and diluted 
4g (silica 37.1 % per part, Wako Pure Chem make) (it is 3 mass % to a pearl tone glass flake as a part for a 
silica) of specific silicate solutions with purified water 10 times there was added slowly. Under the present 
circumstances, it advanced, keeping pH of suspension at 9.2-9.4 with a hydrochloric acid 3.5%. Churning 
was continued for 30 minutes at 75 degrees C after addition, and the silica was covered. 
[0084] Then, the solution which diluted 1 .8g (it is 2 mass % to a pearl tone glass flake as an alumina) of 

i aluminum chloride 6 hydrates with purified water 20 times was dropped slowly. It advanced at this time, 
keeping pH at 5.3-5.7 in a sodium-hydroxide water solution 5%. After addition, churning was continued for 

| 30 minutes at 75 degrees C, and the alumina was covered. Then, after having filtered suspension through 
the filter paper, taking out and rinsing the fine-particles solid and making pH into neutrality, it dried at 100 
degrees C for 2 hours. In this way, the pearl tone glass flake in which covering which consists of two-layer 
[ of silica covering and alumina covering ] was formed was obtained. 

[0085] The boron elution volume of this pearl tone glass flake was n.d. (0.25 ppm or less of determination 
limits). Moreover, color difference deltaE with the pearl tone glass flake which has not been covered is 1.8, 
and there was no color difference to the extent that it is visible. 

[0086] (Example 16) 100ml of purified water was mixed to two mols of zirconium hydrofluoric acids, it kept 
| at 35 degrees C, with average thickness [ of 1 .3 micrometers ] and a mean particle diameter of 80 
micrometers red coloration pearl tone glass flake 10g was added there, and it agitated for 2 hours. Then, 
after having filtered suspension through the filter paper, taking out and rinsing the fine-particles solid and 
making pH into neutrality, the pearl tone glass flake which dried at 100 degrees C for 2 hours, and was 
covered with the zirconia was produced. 

[0087] Since not all the reactants of the added zirconium hydrofluoric acid covered with the approach by 
this LPD method on the fine-particles front face, in order to investigate the amount of covering, it observed 
with the electron microscope. Consequently, the covering thickness of a zirconia was about 50nm. When 
the amount of covering was calculated from now on, it was about 17 mass %. 

[0088] The boron elution volume of the pearl tone glass flake covered with this zirconia was n.d. (0.25 ppm 

or less of determination limits). Moreover, color difference deltaE with the pearl tone glass flake which does 

not cover a zirconium is 1 .5, and there was no color difference to the extent that it is visible. 

[0089] Next, the glass flake (pearl tone glass flake) covered with the metallic oxide is explained below about 

the cosmetics blended as a pearly luster pigment. Evaluation of cosmetics followed the item of Table 3 in 

five steps of organic-functions evaluations of 1-5 by ten panelists. 

[0090] 

[Table 3] 

** evaluation criteria Mileage A feeling of adhesion Smoothness Brightness 

Beauty evaluation [ of a color ] ** 1 [ bad ] There is nothing. There is nothing. 

There is nothing. It is dirty. 2 It is a little bad. There is nothing a little. There is nothing a little. There is 
nothing not much. It is a little somber. 3 Usually Usually Usually It is a little. Usually 4 - a little good It is a 

little. It is a little. It is. Beautiful 5 Good It is very much. It is very much. Very high very much - beautiful 

[0091] The result was expressed with the average of five-step evaluation of ten 
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persons as follows. 

O — [ — Less than / or more 1 .5 2.5 / x / — Less than / 1 .0 or more / 1 .5 [0092] ] It is O to 5.0 4.5 or more. - 
Less than [ or more 3.5 4.5 ] - - Less than [ or more 2.5 3.5 ] ** (Example 17: Powder foundation) The 
p der foundation which consists of each component shown below was prepared. 
(1) Titanium oxide 7 (2) talc 20 (3) muscovites Pearl tone glass flake of the 3 (4) example 2 55(5) nylon 
powder 2(6) red iron oxide 0.5 (7) Synthetic Ochre 1 (8) black iron oxide 0.1 (9) silicone oils 1(10) BAL 
MICHIN acid 2-ethylhexyl 9 (11) sorbitan sesquioleate 1 (12) antiseptics 0.3 (13) perfume 0.1 (mass %) 
[0093] Component (1) - (8) was mixed with the Henschel mixer, after carrying out addition mixing of what 
carried out heating dissolution mixing of component (9) - (13) to this mixture, the pulverizer ground, this wa; 
fabricated by the pressure of 0.1568Pa (= 160kg/cm2) to the with a diameter of 5.3mm inside pan, and 
powder foundation was obtained. 

[0094] (Example 7 of a comparison) What permuted the pearl tone glass flake of a component (4) by the 
pearl tone glass flake of the example 1 of a comparison was produced like the example 17 as an example 7 
of a comparison during the formula of an example 17. The result of the organoleptics of an example 17 and 
the example 7 of a comparison is shown in Table 3. 

[0095] Table 3 showed the powder foundation by this invention not having the powder foundation and the 
difference which blended the pearl tone glass flake which has not covered the silica in all fields, and 
excelling in the beauty of mileage, a feeling of adhesion, smoothness, brightness, and a color 
[0096] 
Uable 4] 

Mileage Feeling of adhesion Smoothness Brightness Beauty of a color Example 

17 O O O O O Example 7 of a comparison O O O O O [0097] (Example 18: 

Brusher) The brusher which consists of each following component was prepared. 

(1) Talc 12.6 (2) sericites 8.1 (3) micas Pearl tone glass flake of the 25.4 (4) example 2 45.0 (5) red No. 226 
0.4 (6) squalane 3.0(7) palmitic-acid 2-ethylhexyl 5.0 (8) antiseptics 0.3 (9) perfume 0.2 (mass %) 
[0098] Component (1) After having mixed - (5) with the Henschel mixer, spraying what carried out heating 
dissolution mixing of component (6) - (9) to this mixture and mixing further, the pulverizer ground, it 
fabricated by the pressure of 0.1 176Pa (= 120kg/cm2) to the inside pan of 4x6cm, and the brusher in 
connection with this invention was obtained. 

[0099] (Example 8 of a comparison) What permuted the pearl tone glass flake of a component (4) by the 
pearl tone glass flake of the example 1 of a comparison was produced like the example 18 as an example 8 
of a comparison during the formula of an example 18. The result of the organoleptics of an example 18 and 
the example 8 of a comparison is shown in Table 5. 

[0100] Table 5 showed the brusher by this invention not having the brusher and difference which blended 
the pearl tone glass flake which has not covered the silica in all fields, and excelling in the beauty of 
mileage, a feeling of adhesion, smoothness, brightness, and a color. 
[0101] 
[Table 5] 

Mileage Feeling of adhesion Smoothness Brightness Beauty of a color 

example 18 O O O O O Example 8 of a comparison O O O O O — 

- [0102] (Example 19: Nail enamel) The nail enamel which consists of the following components was 
prepared. 

(1) A nitrocellulose 12(2) conversion alkyd resin 12 (3) acetyl tributyl citrate 5 (4) n-butyl acetate 36.4 (5) 
ethyl acetate 6(6) n-butyl alcohol 2 (7) toluene 21 (8) iron oxide pigments 0.5 (9) titanium dioxides Pearl 
tone glass flake of the0.1 (10) example 8 3 (11) micas 1(12) organic conversion montmorillonite 1 (mass 
%) 

[0103] Component (1) - (7) (in part [ however, a component (4) ]) was dissolved, addition mixing of what 
mixed the remainder of a component (12) and a component (4) in this solution, and was made into gel was 
carried out, addition mixing of component (8) - (1 1) was carried out further, the container was filled up, and 
the nail enamel in connection with this invention was obtained. 

[0104] (Example 9 of a comparison) What permuted the pearl tone glass flake of a component (10) by the 
pearl tone glass flake of the example 5 of a comparison was produced like the example 19 as an example 9 
of a comparison during the formula of an example 1 9. The result of the organoleptics of an example 1 9 and 
the example 9 of a comparison is shown in Table 5. 

[01 05] It turned out that the nail enamel by this invention does not have the nail enamel and the difference 
which blended the pearl tone glass flake which has not covered the silica in all fields, and Table 6 is 
excelled in the beauty of mileage, a feeling of adhesion, smoothness, brightness, and a color. 
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[0106] 
[Table 6] 

Mileage Feeling of adhesion Smoothness Brightness The beauty of a color 

- example 1 9 O O O O O Example 9 of a comparison O O O O O 

[0107] 

[Effect of the Invention] The elution of the glass component of a glass flake was able to be prevented by 
having formed glass component elution prevention covering by one sort or two sorts or more of metallic 
oxides chosen from a silica, an alumina, a zirconia, a zinc oxide, and cerium oxide on the surface of the 
glass flake so that clearly from the above explanation. Moreover, the elution of the tin used in the case of 
titania covering formation was also able to be prevented. 

[0108] Therefore, the glass flake by this invention can be Used as a safe ingredient. And coloring which 
there is no dullness which does not have a conventional glass flake and inferiority considering this glass 
flake as a cosmetics raw material, and became clear is shown, there is no feeling of a rough deposit, and 
the cosmetics which are excellent in the mileage to the skin and a feeling of adhesion are obtained. ' 
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mizx *)®mmizi/v*mmmfc%*t&m 

[0042] 1tra :s F3-0 6 6 764#C^S 

[0043] *OflStf>7;P$ -K ^n-r, SHLS 

£>, mmi^s.-timx\ mm^mx-mmfc-t 
[0044] z<^mmit-mxhxut. mmmxh 

-am^^bm^-fh^crMmmbmt^i 

[0045] i<50^IIS«&»aLT^?»A°-;Hi^ 
5X71— flSttfttE^ifc, tf^xaMhWlF 



[0046] ZW*-JlW5Xy)s-9tfittXffl*<9) 
E£«i. tttf£k£S#m~l 0 0«*%T*&. * 
fcE^-Jll 0 0%fc(i, JS-tlffitf : 5X7l>-j>i:Z0) 

i*iV6fflbixm^&%&x\ mm. n-MHtr? 

[0047] *fHBO#9X7W-?:WM3Jt*'rt# 

Hi. 7T>T-i/a>. »a©, T^f^-V 75 
•yi^-. flSKT*, ^/I^x-tvOK 7^7^-t- . 

[0048] :^WW7X7l/-^it -ffeJtfi^ 

y. ^8«yyn->^-f;K ^y^-yffi^o^y 
ttffl^coififfiaffiSfiJfc J:««i. i-foy, ^y^f-yu 

J: < . ziie><aU&iizmMZtiz h<r>X'\± 

[0049] *wmimmzte. m&w-imtr? 

i'm\zmtxwmii-thzbtfx'*h. mmtb 
ixiz. mm*. #««5fe. ft*, mm. 

[0050] mats, mm&b ixn. ?>v?. 
v>. -fey -9-^ h s &m®. $m®. M.mm. uss. 

yf-TSS. ^'-Sdf j,7-f «7^y7A, jK 

is 1 ? J*. SKT;P5-^a. »\->j^a, ffiKAy^ 
■t 7 s -y ? xv \°>7 r-mtfmfh ti& . 

[0051 ] LTtt, n^W 

[0052] fflf4fc LTti, ttttfltt-fe/Wa-X^KoK 
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ft*a««\ m&fvwm** 
mm. m&<teh ? ywmmmw 

[0053] felRt LTtt, *fi201*. #&202#, # 

*fe405^» ffife203^, S€204^, *fe205*. f? 

*fel06*. j5sfe227#. #£230#, #fe401^ # 
£505*, «fe205# . ftft4^, *£5t. Sc&202-^ 
*fe203*. tJfi^RlflWSl^i^a-^A. A''J 

[0 0 54] £^£te?|«#fcLT. X?Vyy. a 

^'57<y> 7ty>\ ?n?yx*yy7>y7 
x-fryyi?. jj-MyB, -fyx-fTyvgL 

T^a-zU. 2-xf-/i^3f-?yK-fef-;K >VV$*f-y& 
i J-2-^)V j \^ym^^>i-)V-/*)a-)V > v y- 
rv7K $yx^-ygKVTatf;k h'-MVX 

rr y yKT 1 y -t o-;k h y -v^isiffliisr y * q- 
;k ;ty-7?tfK 7##Kto, $70^, syxf-y& 
syxf*. *y?m. ysvy&a&wmk&m, ^ 

Coo 5 5] Hz. T±hy. i-^xy, s#7?-/k 

[0056] wmzt tttMfflt LTtt, 7" 
^y^MK. xf< *, 

7 y -j*##ajm*wfi <r t * . 

[00 57] 

[0058] 1 ) - ( WJ8 ) 

#5X7 1^-7 £fmi*:. -t*i)*>. C^S12 



oowml, pmmzyv-i, mmmitixft 

MWMHRLT. BffiOflte. tt«„ TX^? hit*** 
oJt#5X71''-7£tf«U:. Zco/fyxyis-? 

ffl&l. Sfefc6 0 0*CT3 04MBIWKILT, a' 

[0059] WMth^~TV)mmzx->x%-^hm 

[0060] 'i%htit^~)VM^yxyv~9\,z, VXT 

■7V- ^5 0gSr»K*0. 5y-yh;KcSS?^ 7 
^-A'^t'7 S'Cfcftfe. HfflW h 'J 7A?§ 

»(i/y^37. 1%, wmm) zisvtftti 

A--;HB^5X7W-^(^LBT€^«*%t^l. 

•jtaaiDtfc. i«3. 5%mx\ mmrnvpH* 

9. 2~9. 4fc«t>s5r*«i5>JlW>fc. «SDtt, 7 5°Ct 
3 04HSHB* **tfc. 

[0061] ^om. ®MJ^«TiP3§Lm@ffm 

0 r T2 WRttt U 3/ U A-;m*'5 

[0062] imit:mi<WK&ffl£<7)i'0 ^T*S$ 
/ut««^*»» SSL TX^i? hJtSr#OA-~;HB^ 

[006 33 <*7*^tU*> ftfiWJS^^HSfS 

[0064] KW8H[(^Rffi£li OTcOffi 0 "C* 4 . 

( 1 ) KiW-yr^2 • 5 siy •yXttiHR 
t"3, x^7-/H 0ml fcjBiTJ: 
te*4 0 m 1 SrjDiT i < *»*«Hffctt. 7 -y MHBH 
^tfm$:<0-ii:, * ■>/ h 71/- h±f 1 BflBHmSft 6 . 

( 2) ?pjgL. «s«rSiWiw*-cai.^ «s 

Zfrniz-frhikh. 

(3) c:o?aSr$fe(-^y77y7^;i-^- (o. 22 
um) XiF^tl. 

( 4 ) S»«^4*7 yJWHIMie-^-Kfc 0 . «SS 1 
m 1 SriPi, *-y b7V-h±T" 1 0iMBHIC»t*. 

(5) znmmztfvx.i-uyMxxyyy.-3 



(6)^2002-3805 1 (P2002 — 3S051A) 



9 v>vmm ( y M**4¥iai, y /m-- f 

9')T-Xn-) 4 5g ^> 

f-Tznm&'mmimM&tizmttiT . gun 

[00 6 6] i^^SKS:. $y;l^#SS!CR3 0 0fe 

^fenttrfeffi ( a®. b«t) . m. ( Lfi) 

(a,. b 0 , L 0 ) fc£>£M£, TE£>£££ 9$K> 
ft. 

Hfcl] 

ftHAE-y«a-a,)« + (b-b 0 )* + (L-L c >») 
[00 6 7] ^MK£g|gTf8SlU 

© : * e> um< x o %mmm & 
[0068] z&xoizirflmuzi/Vjiim^-fr 

E . « 1 !:«T*t. 



mmm 


1 


2 


3 


4 


5 


6 




2.3 


2.3 


2.3 


1.3 


0.4 


0.6 




450 


80 


40 


25 


40 


80 


TX^? bit 


1% 


35 


17 


19 


100 


113 










* 


« 






1 


3 


3 


3 


6 


15 




n.d. 


n.d. 


n.d. 


n.d. 


n.d. 


n.d. 




0.5 


1.3 


1.0 


1.5 


2.0 


2.5 



© © © © © © 



7 8 ftRffi 1 2 3 





2.3 


1.3 


2.3 


1.3 


1.3 




450 


80 


80 


80 


80 


hit 


1% 


62 


35 


62 


62 




* 


# 




# 


* 




3 


20 


0 


0 


50 




n.d. 


n.d. 


36 


26 


n.d. 


feUAE 


1.2 


2.8 






4.5 




© 


© 


© 


© 


O 



[0069] (itmmi-s) uMMtLXs imuz 

[ 0 0 7 0 3 *1 J: 0 . yU**«It^'C-;Ufcy5 

xyu-7it. t^x^m^mmmti^.i. (%Mrm 

0 . 2 5 p p m&T) 9 . Eft t>fimm&Z -> 

oppm^«siTi30. ^bepiasiffi^^^ a mt 
Kimk ( 4 > m&xvmmmte 2 0 P P m 

[ 0 0 7 1 ] o«*%t 

[0072] 

[*1] 
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i£) n.d. : ^*TIS(0.25ppin)JilT 
[00 7 3] ~ (HJt«14)1iF56t^ 

J(5^*S-Cf^L7t^7X7^-^$-. unbare 
iSL, xXttJi-iumtfyxyu-yzmHUz, 
■fttfrh.y-nW-X-l. 3wm,f«8 0jKim7)C 
*7^71/-;i 0 0g£. #JSi!T'pH2tMSU: 
&t%-xX ■ ~ym^2 0 0 p p mffjft 1 'J y WUc 
SHniU lOftffWFft. mz^-f^aa 
fi&K • A*** 1 5 p p m®m 1 U -/ h/HC. WEtf 

I 0 0 7 4 ] Hi «H?p H*» 1 fc 1 
U v hMz, miW&Z Itztf yxy\s-7*mul. 

mm&z 7 5-ct L- fc . zzizmmti-fy 
( t i c 1 4 ) i§$£t9>->< o fcsanu 

ibi t, zuz6oox:?3o-ftwammLx, *->v 

[0075] mmitzmmmcommtnm^mmzx 
y. as?- 9 -rwm.ayx wsss&& t>v 

[0076] n hiiW->WyZ7U—?Z, mi£ 

Ltzmum 1 1 mumm?^ >j a u 

JH», X**a« (aS^ffi{iWTco5iOT**)-S») , v'J 

[0077] <*X»flJ*> 4U&bHfflE£A#£« 
"#7^*" ( 3 ) IS ^HfefcilltTK** 

»£iWSU *h.£lCP-C5£*MrU:. -fSrib^ 
tvr/H. OgS-t 9, *30m l&lA*Jgl?3m 1 £ 



[00 78] (it3KW4 ) ~ (JtR^[6 ) itlSWi L 

ts mmirzwmi o&tvi 3tmmx\ isvt>$ 

a«L*VW!-;m^5X7W-^ <JttRW4, 5) 

mx\ 5 o si%<ov y # £»s uy t-;uwr5*7 
[oo79]^«to. ^v* mm iiz>*-)vmfiy x 

K0 . 2 5 p P mJJlT ) "C* 0 . B*6^*»ffljW8; 

2 o P pmjiitfe y , mmmitmm -a 

fl:*^*" *6«1*i* ( 4 ) »SB*^««ff)«ft2 0 p p 
miMlX^l. 

[0080] s-t. y.xnmmmz'o^xte. ^i/a* 

W&LtzK-)VmyXy\'-9\±Q~~\ 5ppm-C*> 
£ llli. X w h <T>\zn L , m {fiftWpfc 0 |»± $ tlX ^ h 

[ o o 8 1 ] * fc, ^ y xrwiaub&* i -3 o«*%-e 
ft*ur. ^y*$-«SL^^titRLr. fegAE 

tiyxyv-tmtmizwmt ixmx'%&. zti 

izM I : s y * * 5 0 L JtttRW 3(-t3UT 

[0082] 
[*2 3 



mm 


9 


10 


11 


12 


13 


14 




2.3 


2.3 


2.3 


1.3 


1.3 


0.6 




450 


80 


40 


25 


80 


80 


TX-^7 hit 


196 


35 


17 


19 


62 


113 








i^/t/A— 


m 








1 


3 


3 


3 


6 


15 


*-7*?«aiippm 


n.d. 


n.d. 


n.d. 


n.d. 


n.d. 


n.d. 




8 


6 


6 


15 


12 


18 




0.4 


1.0 


1.0 


1.3 


1.8 


2.6 




© 


© 


© 


© 


© 


© 



nam 4 5 6 
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2.3 


1.3 


1.3 




80 


80 


80 


TX<X? hit 


35 


62 


62 






^ 


# 




0 


0 


50 




33 


28 


n.d. 




22 


26 


11 








4.1 


mm 


© 


© 


O 



&) n.d. : gftTI®(0.25ppm)OT 
[0083] (HSfeMl 5) Wff^l . 3,um. 
mt8 0Mmc0#feMfeA'-/m^7X7 1^-^ 5 0 g 
5r»»*0 . WWC&?§$ii\ »> t-?-/Ut' 

7 5°ac&*>, ZZlZimi-hWmWL (^U##3 
7. 1%. Wpm^S) 4g (^'J^iLT^-^li 
^X71^-^fcML3M*%) £ttSM0Cl O^lCft 

"CWBiKOpH* 9 . 2-9. 4fc«^**«6JIW>fc. 
ffifillSL 7 5 4 CT"3 0^«#^«|{t. ^vtmmi 

tz. 

[0 0 84] *<AgL WCT)V^-*7l±t>mm\ ■ 8 
*%) *«!WcT2 0«f!WRLfc»aS:. «9>o<9fc» 
£5. 3-5. 7fc«"Mrtf&«fcfc. ©Of*, 7 5°C 

x. i<-vAmmtTi\s*i-wm<7)2mfrt>%imizm 

[0 0 85] ZC0J-<->imtf7Z7ls—?cr>*T7%;miii 
ftli. n. d. (satTRO. 25 PP mlilT) t'ft-) 
ttz, WMLX^^-frmtiyxyis-ft?) 

[0086] (mm 1 6 ) ^3-«>i7 



2*;W;:ft»* 10 0ml Sril^- 1 3 5°Cfc&*>, 
(C^fejJfA. 1 . 3 urn, y-vmm 80u miD#feS£n 

-;HW9^7U-^ i o smut. 2tmmi 

U MLTpHJ^tttU^ 1 0 0°CT2I§|8M6 

[0087] i«LPDft(cJ:4*ffiTtt. WPWrS^ 

*> Wttifcv IBS ft*at£ fc*>fc*F 
■WMTCfBfcU:. *<o*SSL ^a-T^tHMWi 
»50nm?*ofc. i*l*»4,««MtfWLfcii 

[0088] ZWsfr3-7XWl%ilt:rt-!Vm*f5 

z.7u-?cr>*^mmsimz. n. d. ogjrnso. 

2 5ppmjaT)"Cft->fc. 4fc, 5^3-»>.*.£tHf 
t^Vvs'-;H^^*7X7W-^i:£?)^AE(il . 5? 

[0089] Jfcfc, AfBMS»rttl«SWt^5^7W 

xK&iMamtzwx . OTawii. ask***) 

Mitt. ><*9-l 0Afc±9 l~5«58Hi*>Wm 
ASK *3tf»Safcotvtfir->fc. 

[0090] 

[*3] 



HHi\ 



1 JSv> fcn &u ^ 

3 m m htm ^?hh -i?3i 
5 ±^ mizhz itmzhh mtzm^ imz$tv,-> 



[0091] sum i o&» 5wmm<vmt(rni. 

ni.olz$klfz<, 



0-4. 5 Bib 5. OiX- 
0-3. 5&jb4. 5*}1 
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••••2. 5BLL3 • 5*}1 
A-l. 5&±2. 5m 

x-i. oja±i. 5m 

< i > mt^y 

( 2 ) 

( 3 ) sse 

( 4 ) 19m2M*-MBMJX7V 

(5) J Mu>rt*7lT- 

( 6 ) jN&IMtfc 
( 7 ) 3tfeg!ft& 

(8) HfcIMfc& 

(9) i/»?>%4/V 

(10) VSI2-xf-;W\dr 

(11) *.X*$V4>W/lVe9> 

(12) HSDmn 

( 1 3 ) #B 

[0093]j&ft(l>~(8) Sr^y^x/PSJf-t- 
TS£U ££>«£S|MC*f LTJ*# ( 9 ) - ( 1 3 ) £ 

-T1»I$U ZtlZ\M&5. 3mm«*JIIUC, 0.1568P 
a(=l 6 0 kg/cm 2 )WffiA-C'lS»L. W-7T^f 

[0094] (jtnfiW7 ) mmm 1 7<7)®^ 
( 4 ) * , nam i o^-^ 



[0092] (gJtffll 7 :>W-7ryf-i^s 

7 
20 
3 

-7 5 5 

2 

0. 5 
1 

0. 1 
1 
9 
1 

0. 
0. 



3 

i («*%) 

[0095] m *?H8fcJ:&^^-7T>T 

Ok £oSftV>§Tmtvv& ft. 
[0096] 
[£4] 



H»117 



o 
o 



o 
o 



o 
o 



[0097] (HJS0I18 : 7?7yt- ) JUTO&jfc 
( 1 ) 
(2) 

(3) V>f# 

(4 ) »2WWH#5^7l'-; 

(5) #fe2 26-f 

(6) X9V=7V 

( 7 ) ;W$f->-fE2-X'?-;l/*v*^ 

( 8 ) mm\ 

( 9 > «* 

[0098] J&fr(l)~<5) ^yyi^SJft- 

•cfi-^u, znm&faizitLxm ( 6 ) - ( 9 ) £fla 

<^-fif-K<t-)T^L, 4x6cmOifmfc. 0.11 
76P a (= 1 2 0 kg/cm* ) *>E*jTti&8 LT , *#Hfc*» 

[0099] (tt*S?#J8 ) 911101 1 8<0*BT+, fifcfr 
(4) ^-^18#7X7V-?$\ ttRWlOVt-^ 



77 y S"*-*1W W:. 

12. 6 
8. 1 
25. 4 
45. 0 
0. 4 
3. 0 
5. 0 
0. 3 

0. 2 («fi%) 

sua 1 8 1 mc i ximuz . mmm 1 8 1 jt«^ 

8<7)W|ggt:ilc0^*S-* 5 iZyji-f . 
[ 0 l 0 0 ] *5 J: 0 . *HBg|:i&75 >y i^-ti, 

if. mm. mm. &>*ti»zxmi"c 

[0101] 
[H5] 
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cot/ mmm mt>&z xws &>*tv,*ts 



118 
it«W8 



O 

o 



o 
o 



o 
o 



[0102] (XM01 1 9 : *4 rt*x-i\>W) JjlT^ 

{ l ) ihDt/l/D-^ 
(2)»WFtt 
( 3 ) ?iy»Ttt;Ph «J7"f-;P 

( 5 ) »&x*/W 

(6) n~7+)VT)V3-)\/ 

(7) wwxy 

( 8 > mcat&m 
( i o) 39tW8wi-7nrar5.*7p 

(1 2) ^IS^E^'Jo-M h 
[01033^(1)^(7) (fctf L*» (4 ) t± 

-as*) **wu d«ojg?Bt{^ d2) tm 
(4) (^jjssfciffl^Lry^fcrLfctioiaana^ 
u $ L>\,zmt ( 8 ) - ( 1 1 ) sr^wteu nmz 

[0104] utmt9) mum i9mu* . m 

(10) <n>i-)vmfijX7V- ?£\ vamsw- 



1 2 

1 2 
5 

36. 4 
6 
2 

2 1 

0. 5 



0. 
3 
1 
1 



(■*%) 

[0 1 05] *6<fc*K *«BHCJ:**-f^x^;W 

[0 106] 
[«I6 3 



^ifSMl 9 OO© © © 

&MtM9 O O © © © 



[01 07] 



[0 108] Ititf-iX. J&miZXhij 1 ? 

swifts. 



(72)»#t *f» 

A»±^iU+*E^«BI 3TI 5#11# 
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F 4C083 AB171 AB172 AB211 AB212 

AB221 AB222 AB232 AB241 
AB242 AB432 AB442 AC022 
AC032 AC102 AC352 AG72 
AC442 AC862 AD072 AD092 
AD152 AD262 CC01 CC12 
CC28 DD23 EE06 
4J037 CA08 CA12 CA24 DD05 DD09 
DD10 EE03 FF03 FF26 



